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-*7l 7]38r $H TflojH^ JH*>S}JI 9l°-v) $±±2) 

H<*14 cflolE^o] Jffi^H ^S^fe e mTJ\t\- &tt S)-^ 7fl°lH 

A>Aj«.^ ^jjj. A>0]^ o^^JI olO B j > A^JjL^ ZL ?2°}7} 
*)U ^Hd^ ^2 ^^3. ^£-£|jL, C-flolB]^ afll A>Ai«-ofl <^H H^^MH 

£ 1 
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^ ^1 ^ ^ B^Ul^El 7l ^{MULTI-DOMAIN LIQUID 

CRYSTAL DISPLAY AND A THIN FILM TRANSISTOR SUBSTRATE OF THE SAME} 
[51^2] -g^] 

£ l^r ^2] *fll ^*HH ^ S^l ufl^ltolji, 

JE 2^b JE 12] II-IT^oil c}]^- ^- 1 g£olji > 

£ 3^- h i^i 1 1 i-i 1 1 * ^ nr-nr'-M cflti- J1) 

51 4a ^ E 4b^r ^2] *fll ^^^ofl o}}^ S a) #;*]-g- «|nv 

S. 5a ^ £. 5b^r 51 4a ^ E 4b2] 4^°r ^1^2] t^Eojji, 
E 6-£- ^2] ^12 ofl ^ 5*1 tifl^^olji, 

E 7^ E 62} VII-Vir^ofl iflt!: ^EoIji, 

e 8-^ e 62] vin-viir-sd ^ vnr-vin"^Hi ji, 

E 9a ^ £ 9b^r -g- Xl2 -^aH]oi1 ttf^ <m^ ^ -g- aj-nv e^}^ 

E 10a ^ E lOb^r E 9a ^ E 9b2) i^g- ^HH^] cf^^olji, 

E 11a ^ S. llb^r E 10a ^ E 10b2] ^-g- 7^1 ofl ^^oIjl, 

£ 122]- JE 13^ *j|3 ^Aloflol] n}^ ofl^ ^ ^ cq c^teo]^ 

£ 1421- E 15^ -g- ^2] X| 4 AjAl^Hl ^ SA] ^£olj7 ; 
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£ 163}- S. 17^r 




^15 ofl^ 




^ ^5Lo]ji, 


£ 183}- 5. 19fe 
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^] 

^ o. 4^o^ inflo] O.^. ^31 ufl^ ofl^ ^A) ^ofl ^-^ ^ojc}.. 

<23> ofl^ SAl ^aVai o.^. ^ ^ ^b] (color filter) 

91^ ^ 71^4 wVnV H^fi^l^B^ 5^ ^ 5flfe ^ 7^ A>°1 ofl 

» ^>#^ Hflli ^A] ?1 ^«|] ^o) s^^- S^^-O.^ 

<24> H^d] A] O^O] ^ ^O] Cf^o]uf. oj Ei 
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<25> zl^c-II #7114 ^7fl srfl^^r ^ *Kr H o Vl ?HH l"^ ^ ^ *f-&SL3. 

ZL&|U|-, #7lM- ^ 2fll£H S^aJ ^^^-S. o] ^> 

-H -g"^ ^^>7l ^«fl^^ #7lM- ^7fl 2flBl^ 3Lol Qj^ 37] ol^-o] 

<Ho> §>ji 1-714 a^fl ^ #3, ^ 3Eofl^l-2l <^ 3.71 o]^ 7 > 51 

c^o) olE^*V AV* £ ]^ = oM^ SAl ^1» t-fl & 

<H>M ^Sfl^ ^A>Z]-^ 2)-^ ^Hr*}. 

<26> ^ ^-tgol o)=Lj7*]. <5>^ 7l#^ ^1^ ^Dflo]^ ^ 7}7]^ 

*i 7fl^* ^3 S^l #*1» *fl^Rr 

<27> ole^*V Sj.^^. *M*>7l ^ofl^^- Cf^-Sf ^ WV^- SA ] 

W ^ 5*1 

<28> *jc£ 7 )^- > ^cg 7 )^- o^ofl ^A^£)<>| oloo] 7 > S « 0 V^O.S ^<^| A] 

S*d, A o V 7l 7]t $H #7l *fll JH^>ji olO 

^ ^ol§ ^ M-E]-q-^ ^^1 Al-^if^- ^lS.«-§ 

^12 ^IJl^i, ^"71 ^Hl 1 a oM ^12 -tl^^ol 57^>cxl ^ol§>^ sj-^ ^^ft} ^ 

sl-^ *JJL*i, ^-71 ^12 *JjL*i ^ ^-71 ^^-4 <g^si 
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^, ^1 A>^«-^ ZL ^o)7l- ^*>^ ifj-^cfl tC)-5^ *fll A}^Jf<2]- *\]2 ARI^S ^SlJl, 
^•71 *H2 ^IJl^ afll *Hd-»M <^2l^ ^ofl^ o] ig-^H O.S. ^ 

3^7} ^-71 *)12 A>^i«-ofl o]*}<*| #7fl*} O.S ^fl^Rr MVnV ^i-flx]^ 

<29> o] ufl, am A>A] w-^ Aj-7] ^1 ^1Jl*H cfl*M ^^51 45JE-& # 

7] *fl2 ^Hd^fe A oM afll AIJL^H <W<*I -45£» ol^^ 3}o] 

^ £U, ^-71 #7l ^12 -y^tb ^1 ^71 a|)2 ^Ul^I* 4^ # 

<31> S^r, ^<?t 7l^, 7]^; ^ ofl %s$g(6\ ^O.^ ^ 0 j H ^^j. ^01^^^- 

=7^ 7>^1^ tiME-^ Aj-71 C-HojEi^oZ]- <a^£l^ ^>7l T^H 

^-71 C-llolE-1 tifl*} ^|ofl ^£jc^ 01^ afll iL^Dl-, ^fll ^.^B]- ^<^1 

^71 t-flo]E^^- Ol-e]- ^^S]c>| ol^ gj.^ S^>J7, #7l Af^«L^ ZL ^ o] 7 ]- 
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Wfe «HH a>^«-^ ^2 ^HHJfs. #7l cflolE^^ #7l ^11 a> 

^*Lofl o^o} #6\]x] o)^}c^ t^l* #7l A2 £l*V 

<32> ol nfl, r-flo]E^^ *fll a>a]«-^ tIMh^ 45£# oj^ji, # 7 1 

<33> #71 7llolH^32f 14^>711 ^#SH -B-^l ^ #7l -fM 

#71 cflolElAi^ ^ n<$CL3. £1^ ^1 v\ 

<34> #7l ^1 SLjL^Kg- -B-71 #^3. ol^^^ ^ ol- IL) o] ol ^ ^ 

# ^ ^#*H ^#1* 3^ Si*}. 

<35> SL^ #71 ^1 HLJl^ ^-71 ^ °l^-^7l SXJ1, #71 *fll ^ ofl 

5tl^ 3 ^ SX^. #71 ^EjSr #71 C-flolBl^oll °\ii>}*l 

SU^r ^ 1* ^ ^"^ ^ ^^7}- Z*Zj- ^711 ojc^ 

^ ^ M-El-^- ^ o^Cf. tf 7 ] ^^Ei^ #71 ^eflol ^ 

6jM ^T^ 0 ! SIOD] # 7 ] #71 ^E^V ^ ^ 3f #7l 1 iLJH* 

* W*Rr ^#^» -f-*H #71 J=5]l9j *}^-2}- o^^H ol^ ^ o} ^ji , 

#71 ^1 iLJl^ #71 ^^Ei7l- ^171^ <3^* ^}<^ ±^5)0] ol^ 
5J0I H>^-^^cl-. 

<36> a o > 7] 3^ ^oj^V ^^S. 0)^.0]^ ol o.^ TflojEA} ^ #7l Cfl ol 

2) WA AA ^#*Rr *)U ^ ^12 iLS Jf7.fl» u-1 5LW^ ^o] y>^-^^jL, 
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<37> >S"7l ^ #^g: Xl 1 £ Xl2 iLJl^* ^<5}^r ^#^» £LSfl 

o] o^S]^ ol Jl, ^-7] ^#^£1 ^7] 7]^- ^ofl tfl*M 30£^^ 

855L a>o]^ t^z^ 7>^l7iq- Xl^ HS.*^* 7>^1^ y^o) y>^^>rf. 

<38> AV 7 ] UV£Xl#£" 0>5fl<H] $^3<H $1°-^ #7} CflolE^uZ]- 6. 

S ^ C-ilo}E^Y^- A o V 7j 4li *m ^ ^71 =eflo] C}- 



efl £ =l 5^ xm-¥-« S.^ 4 s 3X^\. 



< 39 > Al ^ 7] ^ r> ^ u ^ 7]% ^ qqqo) oj^ xU ^IJ:^, >y-7l 

XU 7l^r $H *§^sq<H flo.^ ^-71 XU iH^>iL 

SH- 7}S.^M: 7}X}$= Xl2 ^IJL^d, ^"71 XU ^1^2)- ^7l XI 2 JH^>^ >g^*> 

^ <^n}l} ^£}<X 5^ ^71 XI 1 ^l^Ai, ^"71 X]2 ^11^1 ^ ^"71 

<£^.s)o] 91^ H^^l^Ei , #7l X]l 71^4 tflf^U 5fc XI 2 

71^;, #7l X12 7]^; ^ 6fl ^ 5) <X 5Uir #7l XU H<£ 7}&3\- 

^71 X12 <^ofl ^S]<X ^Pfl^l ^ j A o V 7l ^ U ^ 

<S 71^ #71 X12 7^ AVojc^j ^og^cX $1^ <3«^#-§- i^>JL, #7l sj-dt ^ 

<3£r ^"71 ^ ^o\] S]*}^ SL+o) £Dl ]o] ^71 JEXl^ 

27fl^ ^7] X12 ^li^l^ o. S uj-^ZL, ^-71 X12 ^IJL^^I XI 

S-^-b ^-71 £X1°J^ ^ M-^*V ojj^ J£X| ^>^*ViX-. 

<40> o] nfl, ^-71 ^^#^1 i^-s)<X ol^ cp^ o. ^ 0.^0. ol^^. 7 ^|^ ^7] oP 

^^g- ZL #^0] a o V 7 1 XI 1 ^ X12 7l^oj) cfl^>cX T^lAS «fl^S)<X ?H «>^*> 
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<41> *H <^HH *fl*H ^°1 ^*Rr £ 

<^ 7}*] ^o]i£ ^EflS. ^ 9X°-*\ ^HH ^*Kr ^HH ^ 

<42> a}^ eg erf .j. ^S^t)] a^*>7l $\*\o\ ^-^11- ^-tfl^ ^KUSa 

cf. ^*ll» -8-a>*v «-«oll dl^flA^ ^^fV £^ «-Jr-^ 

*h <3^, # ^3 JjL^-ol cfs M^ofl" % V °l^r 4^ ^ "4^ *H" 

&°1 4^ ^ "a>S. $H» ^cfJl ^- nJH^r ^^-ofl v}^ **o] ^*Vrf. 
<43> nei^ i£^* *H t^sq ^AHlofl rrfs. ^ t^o] ojj^ K x\ 

<44> £. l£- ^aHH Of^ <5fl^ 5.A1 yfl^lioiji, ^ 2 ^ Si 19] 

n-ir*H ^s.o)jL t £ 3^r £ 13 iii-iir^l ^ iir-in"*H tfl^ 
£°14-. 

<45> tiV^ ^ ^X\o\}6\) 4= ofl^ SA ] H}-^- E^^l^E-1 Ol^ V} 

^iLi ^xr ^--f- ^ ^ ¥ ^}°H ^^£lol oij7 ^oll Xf-sH 
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<46> BVnj- E^^liEi SAl^ofl tfl *H # 3 ^ ^ tb^f . 

<47> ^ 71^(110) $H 7\S. Tfl 121H SU^, Tflol^ 

(121H1 #7l^ ^Bfls. 7ll°lH #^-(123)°l <£4.s\°] 9X^. Tfl^lH-a (121)31 #Jf 

£:(125)£r ^ <H*H 5^. 

<48> ]£, 71^(110) ^ofl^ 7)1 olH^i (121)3]- M-^l-Tfl -fr^l #^d(13lH ^3 

<H 5Uji, *l^Md(13lH] <£^s\°) $X^r M)3. -R-*l *i^Kl33a, 133b)4 ¥ 

5L -R-*l ^^(133a, 133b)# ^^Rr 7\S, ^(133c) ^ °l£*Kr ^ 4 

S. -£M #-^(133a, 133b) M^Rr 133d) 7}- ^cf. 

<49> t^oIh ^^(121, 123, 125) ^ -R-*] ^ Hfl-id(131, 133a( 133b> 133c> i 33d )£- 

#S] 1H3 0 1 Cr Mo ^ - o^o^]^ ^1^(211, 231, 251, 

331a, 331b)s)- x\^o] ^ A l iE^r Ag ^ °l^M*l^r ^12^(212, 232, 252, 

332a, 332b) ojs. Hfl^(i21, 123, 125) ^ -R-*l 

^ wfl^(131, i 33a , l 33 b, 133c, 133d)£r |ii &<£^<LS. ^^^>7]i4 iE 

^ 3## °1a o vo.;5L ^JE $14. 

<50> Tflolje «fl^(i21, 123, 125) ^ -B-^l ^ «fl ^(131, 133a, 133b, 133c, 133d) 9) 

$Hfe TflolH ^^^-(140)ol *§^5)o] o^cf. 

<si> TflojH ^^(UO) $Hfe w]^^ fl-di ^2] «V£*llS °l-?-<H*I a]- £ ^A (151) 

154)^1 oirf. uvs^j^ds^ 154)0. H^liEl^ ^-g- ^*Rr 

te^l#(154)2f cliolE^(l71) oVEflofl ^*l*Kr c-flolE^^- aV£^l#(151)* 

4. 
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<52> «K£*H^(151, 154)2] $]o\)±- ^^A>o]c n *g a-^^-ol jl^SS. £^E]<>| & 

fe- n+ fl-di oHH^ MS ^Jrlr^^l *1 ^ ^##(161, 163, 165) °1 <8 

^^H ^##(161, 163, 165)S. cflolE^ o>Eflo]l 3^1 *Rr cflolE^^- 

^##(161)4 ii 3^(173) ^ = efl<=Q ^^-(175) o>eflofl zj-zj- iH*l*Rr 
#(163)4 ^##(165) AS oiq.. 

<53> ^^ (161> 163; 165) ^ 7,1 0 ]e ^<g^(U0) SHfe- cflo]El m^(171, 

173, 175, 179) ol cflolE] tifl^Km, 173, 175, 179)* M 

^ TflolB-dC 121)3^ JE^H 5}-^!- ^<E>H=r cflolE^(171), $)o] B\ ^(171)^ °1 
^ ^##(163)^ ^ v: ¥-^l 91^ ^^-(173), 4ii ^(173)4 £ 

9X°.v\ TflolH ^^-(123)^1 tflf*M 4ii ^^-(173)^ aVtfl^ ^^(165) 
^ VJ r°fl *§^3°1 5Utt = all Si ^(175)AS §icf. DflolE^( 171)^| # 

^(179)* ^ ^^^>7l S\f>}^ ^o] ^S]o] olcf. 

<54> O^H, Cl]olEi^(171)* Zj°l» ^S *H 57fl^ 47fl^ A^Jf 

5H ^^al °1 ^7l<Hl S^-Sl^r 47fl£] AfAjtL ^ 27fl(ol^> ■•+ 

A>Ai«-«e}- ^.)^ 7flolH^i( 121)^1 tfl*}<*| 45J£» ^Ji, 14^*1 27fl(°l*> "-A>Ai«-» 
5} tb4.)^ 7iHs*I(12lHl iflsH -45A1- ol«-4. ^R}-^ 2 7fl7l- <g^A 

s 4^M-ji oio^ -av^«. 2 7fl7> <£^o.s M-^q-si^ «ti*]£H ^f^i , tfM 

E^(171)* +A}Ai«- 2 7fll- 7^1^ Q*fO_£. ^T^AS ol^^>^47> "A>Ai«- 2 7fl# 

7^1^ it^l^ ^^il 4^1"^ S-^o] Jr^c] ^ol§ ^ 7 ] S *H HV-S-^ O. 
S ^^4. 
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<55> nj-eM, 7ll 0 ]H^(121)2|- c-flolE-^CmH jS^SH sMife 

<56> ^ S 0.^1 ^^-(I33a, 133b)H cflo] ^#(171)3)- ^ ^nflS. 5^. 

<57> cflojE-l «fl>!d(171, 173, 175, 179) 3H^b -fM °l-?-<>|^ iis[( 180 )ol 

214. iLJ^Kiso)^ -fM ^ ^ $^^k 

W ^S^TT iSB]-(180)# <=>} ^-7} g-^-g- JEi^JL A>^1 <*]Zj- ^-^-i; 

^rS. -fM iL^miSO)* ^*Rr «1*H ^ 

<58> ^^(180)^1^ #^Mr ^S^tt ^^HKmb)^ cflo)E^^ S-o] S3-*j-£) 

°i 5U^r #^-g-(179)# ^#^(183b)7> *§^5H 514. 5&, t^Mb^ s. Q ] 

°] 5Utt #-^-^-(179)^: ^ei^^ ^#^(182b)fe iLJL^-C 180)4 TlHH ^ 

ei-(140)^: &t}. 

<59> olnfl, oj-i- ^^(I81b, 182b, 183b)3] ^(181a, 182a, 183a)£r 7}& #°\] ^Z} 

<*j 30£<H1^ 8551 a>o]^ ^ A># y^T^, SS^^Cprofile)* 7\^v\. 



<60> 2L, °}^r ^#^(l81b, 182b, 183b) ^ ^-i- 7}*}^ S-^o.^ t£s$ 

€ ^ 5^-°^ , 2mm>€0 J cmi«- QSL^ , 0.5mm>15^m oj^-o] ^Joj y}BJ-^^uf . 

<6i> J£Jl^(180)-8- ^5)- fj^ £E^f *>s* ^ ^-7] ?4 ^ 
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JiJL^(180) SH^- ^#^(181b)» = ^^-(175)4 9X±*\ 

Q± <$<%2] ^ a) S.<£o_S Shi *1^-(190)°1 

3^ #^(190)£r =L ^> ^<y-ofl 7>5L ^SLS. ^711 5Utt ^7fl-^(19lH ^ 

a H^^-(180) SH^r ^#^(182b, 183b )» 7fl°lH^ #^£-(125)4 31 

^#2) ^£-(179)4 ^ o^^M oi^ iL££ -¥-^(95, 97)7}- 544. 



S£?h is^(180)^ 7flolH^(121)# ^(133a)4 

^^(13D* S£«Hr -M tifl^ cfe](9i)7> $>S3<H &4. -R-*l «ti^ ^ 4 
^(91)^- iLJ:4(180)4 TllolH ^^(UO)* ^#^(183, 184)» -f^-o} -R- 

*1 3^Kl33a) 31 -fr*l ^^(131)^1 ^#*>31 &4. 4h4 Bfl*} ^ 43(91)4 

43^ ^r^(51Al*>*l <&^r)o] <S^s)<H ^ &4. -R-^l ^ 43 

(91)fe f>}*?- 71^(110) 44 -H-^l wflAi ^^1- ^71^^.3. ^^Rr ^«-§- *}JL &4. 
o]^ -frx] ^-f 7flolE^(i2i)olu|. cflolE^(171)^ ^-g- ^34^1 

^ £U, 43^ ^m-Sr °1 3 t> =^4» fl«H e fl°l^» S4t *fl, tIMH^ 
(121)4 -8-4 tifl^l ^ 44(91)4 ^713 iiS^M 444 *§^t!:4. 

<»|7H. ^(190), ^ ^.S -SjM)(95, 97) ^ -fr4 nfl^d <£m 44(91)*=- 

IT0( indium tin oxide) IZOGndium zinc oxide)^ ol-r 0 ^ &4. 

4£-, ^ ^ X4^1 tfl*H -£^4. 
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<67> -frs] =-o] -f-t^^ oj^^l #Jf 71^(210)^1 o>sfl ^ ^ 

§>7l oflB^^(220)^ 5gd|<a] ^^B](230)7> £U, 

(230) $H£r -fM #^5. ,2.Hl^HS 1 1 -(250)ol £>4. -S^-SB T2J- 

(250)^1 ^ofl^ IT0 IZO ^-^^V JE*i o)^o]^ oIob] ^fl-f (271)1- 

^ #^-(270H *g^S\°l 

<68> (230)^r 1"^ nHH^r^(220)<Hl ^ *H ^^TT ^ 4^ ^1^.3. ^Tfl 

<69> ^(270)9] ^7fl^-(271)^ Jf^-JL(<) ^ 

^7fl^-(191)^l 3*H <H <&±r n± ^^-(190)^1 ^ cflzVO. S 

<£-g-*}JL $X^. iE, ^7^(271)^ tt^l 3 ^^M*! tflolE^(i71)^ 4^ 

<70> ^ hvd|. ^ ^ S^l^-i: IMJl H a]- 

<7i> S»3^(3)°fl jc^-sq^ oi^ ofl^ «-7>^ 5)-^ ^^-(190)4 -^-S- #^-(270) ^Hofl 

#317} ^17>51X1 H ^X}7\ 71^(110)4 A o VJ f 71^(210)^1 ifl^H 

^-8: Hfl^sl^ oiji, -g-o} o.^^. ol«v^^ 7>^lcf. 7m (110) 4 ^> 

-¥- 71^(210)^ sj-i #^-(190H ^€^1 (230)^ cfl-g-^H ^^>7fl ^^5l£^- ^£ 
^f. °1^M1 ^ ^7fl-^(191, 271H1 IE^o] o,^ 

^-H-^m-. °1 «H , S%±. ^7fl-?-(191)^l #*>S ^-g-SlJl, ^7fl^-(271)^l 

2l<5}cr| cflzl-o.^. °J=§S) o] 4711^1 ^-^-^4. 
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<72> ofl^ K x\ o] Ei t!: 71^-^^ «g=^oll ^^^IH, ^ _£L4i# 

7floiH^l(i2i)ofl tfl*H M-^Tiq- ^z)^ °}3f-5m «fl*l#t]-. 

<73> ^-o. ojfl^ SA ] ^ # fgS$-5\l£ ^7fl-f (191, 271)1" Wfl^l*>7l 

<74> £tL ^^"^ ^4^-1: 7llolH^(121)o11 tfl«H ^3] gii=. uj-ig-^ « 0 V^O£ tifl*] 

<75> rfn>, C-flo] E ^(171)ol ^e^l^S. tiH^Sl ^ol7> ^7>*>7ll 3^31. ^ 

(171HH ^ 50%!- ^^9] ^o]^ ol 2 0% ^7}*}^} ^c}. c-flo] 

^(171)^ ^o]7> ^7>^" ^ tifl^ 7i*J-4 -^s>7> f7}^7ll 5]ol A}^ sfl^ol ^ 7 ]- 
^ &*fl^°l 91^-. iL^^(180)^- AV-g-S}^ HflAjo] ^ 

3-0}^ cfloiE^d7i)^ ^7Hi ^ -g^m ^ 

<77> £ 4a n ^ £ 4b^r ^ ^11 n}^ on^g £A ] ^.g. «vn}. 

S-*)^ *H^*Rr ^ #3H>H3 ^5L°)JL, S. 5a ^ £ 5b^r 5. 4a ^ £ 4b ^ 

<78> t= 4a ^ t= 45 ofl ti>2f ^o], Cr iE^r Mo ^ *fl 

1 ^r#(211, 231, 251, 331a, 331b)^ *i*<M ^ Al SE-cr Ag ^ ^-^-5L 0!=.^^ 
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A)2 ^#(212, 232, 252, 331a, 331b)* i^E^ 444 « 0 V^ o_3. ^ z^^f>}51 
4i3t oj-g-^T- «}*|] aV^I 44 ^^o s £a1 ^ai 4440} , 7l^(H0) 4°H 

7flolB^}(121, 125) ^ Tllole ^(123)* i^Rr 7flo]B «fl*I4 -fS-*l #4^(131) 
^ -R"4 ^4(133a, 133b, 133c, 133d)* 5E^Kr -fr4 «ll*i* ^ $4. 4^3) 
<79> c^-g-, TflolB 4(140), ^4 fl-^ ^ <y(P) 44^ *£#°1 

JL^iES. £.^44 5Utt fl-^#* 44 71 4 ^4^* °]-g-4°3 44 1,500 A 

44 5,000 A, 500 A 44 2,000 A, 300 A 44 600 A^ <3^r ^*}JL, 4 

i3t ol 44 44 ^-^^-S. £.^4 wl*^ ^#4 a]^^ fl-^#* 43] 5. 4 
4\344 4^-¥-7> <g;!44 Sli^r ^4#4 W144 fl-4i#(151, 154)* 

^4t!:4.(42 4— -3.) 

<80> olc>| ; Cr g: fe Mo ^ fiS 01^-44^ 4l ^"^(711, 731, 751, 791)4, *\ 

4°1 4£r Al SE^ Ag ^ °l-¥-44^ 42 ^-#^(712, 732, 752, 792) 444 

£44^* ^44^ 1,500 A 44 3,000 A^ ^4*1 4* 4^ 

31- ^-S-tb 44 44 ^^-S. 4 3)44^(171, 179), 44(173), £efl 

4 44(175)* ^44^ 4°14 44* ^^4.(43 4^3) 

<8i> o^, ^ 44(173)4 £-314 44(175)£5L 7^44 41H3 ^4#* 4 

444 44(173)4 £314 4 ^-(175) 444 t)V£ ^]^(i54)^- £L&|4ji 4^0.^ 

£e!4 444 ^#^(163, 165)* ^444. 

<82> ol^ ( £ 7a ^ £ Yb^l 444 Wj-sq- ^-o] ( o. 7 l 3.^3. £^44 & 

5:4(180)* ^ 4 4-n , 4^(501)* 7>4^ 44^3.(500)1- *44 ^444. 
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<83> o] n)!, #n}-^£3.^ ^ Jf W-( 50 l)^ ^^(181b, 182b, 183b )^ £-*fl« 

^nM*J ^7} ^(181a, 182a, 183a) ^ ^a># ^^Ml ^4 Tfl^ 

S-sLs)-^ 7}x]5m t}7] 3 ^3 (181a, 182a, 183a)°] € 

<84> ol<2]- £o] ^ «.a.( 5 01)^- fD[A 3f ^^(180)^- i^*}^ £ 

5a ^ 51 5b°fl «>sf ^-ol, H3L«K180)^ ^#^(181b, 182b, 183b)7> ^ 

3.^ ^(181a, 182a, 183a H ^ # 

<85> iLJL^dSO)^- ^#^(181b, 182b, 183b)S}- n. ^(181a, 182a, 

183a)-i- ^^W.(^14 n}ia) 
<86> tq-^-, £ 4 ^ £ 5^11 M-Efvfl w><4 ^-o], ^#^(l81b, 182b, 183b)# ^ 

°i Hfl^S] X)2 ^"##(252, 752, 792)^ ^}7]t}jL, I TO SE^br IZCM- 400 

A vfl^l 500 A ^^}JL ^z^H ^^-(190)4 ^M(95, 

97) ^ «fl^ ^ 51(91)1- ^^*Vcf.(^ll5 

tfl«H £6^^1 £ llbS t^^H -*MI«MI ^^tb^. 

<88> 6^ -g- A}2 ^Alofle|| S A] ^ ^ «fl ^ £ o] JH , Si 7^ SI 6^ 

vn-vir*H tfl^ ^^oijl, £ 8£- £ 6^ viii-viii '^d ^ viir-vin"^^ tfl^ 



50-18 



1020030021313 #^ 2003/5/10 

<89> jQ 2 -^Ajoflofl ^ H^l^E] S^l^ 4ofl 

oo> ^o]e^(171, 179), dii ^(173) ^ J=efl<y ^(175)-§- 5L^Rr ^o]e^ tifl^i 

oj-sflofl ol^ ^^^o.s n^S, ^##(161, 163, 165, 169)°1 ^£|<H 9XJL 

, ^ #^-(173)4 ^eflo] ^^-(175) ^^7} o^sM ^ a] 

^ iT^#(151, 154, 159)£ c])o]Ei afl^sl- ^3 7f^lc|-. 

<91>. ZL^ig ole^> Jji-^-g- 7>X)^ B^^l^^ S^m^ aflS «o V ^°H <W 

<92> £ 9a ^ £ 9b^r *fl2 ^)^] n}€- oj>^ #*l-8- ^ H^^l^Ei 

a^l^:* ^1S*>^ ^^oflA^ c^jEojji, £ 10a ^ £ lObxr £ 9a ^ £ 9b^ 

#31 ofl ^-^£o]j7 ; £. n a £ £. llbfe £ 10a ^ £ 10b 2] ^ °] 

<93> o}^ , £ 9a ^ 9b ^1 £Al*l yj-Sf ^-o] _ Cr JEE^r Mo ^ °l-¥-<H*l^ *fll 

^r#(211, 231, 251, 331a, 331b)4 ^ Al Ag ^ 0]^^^ - 

^12 ^#(212, 232, 252, 331a, 331b)-|- 4^ <S^r 

^ A>*1 Alz} ^OJg. £Al cr^ + X\ AlZ^}a} , 71^(110) $W 

7flol;E^(121, 125 ) ^ ^ojE ^^-(123)^: i^Rr TflojH ^ ^^(i 31) 

^ -fi-*l ^(133a, 133b, 133c, 133d)^- ^*Kr -FM aflA^ ^ Aj ^ . ( ^] 1 u}^3_) 
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<94> <>l-¥-<H*l TflolS ^^(140), a]^^ fl-^(150), ^# 

°1 fl-^S o^©^ ^#^(160)^- ^ 7}^r f^^§- o)^} 

^ 1,500 A 5,000 A, 500 A 2,000 A , 300 A ^} 600 A^ 

<S^f <§^>Jl, °H Cr Mo ^ ^1 ^-4^(701)4 ^ 

£ Al HL-b Ag ^ ^<L5. oj-f-o^l^ A]2 ^#(702)* i^E^ trf^^ a^o^ 

<95> zl * , n}A 3f .g.^ ^ni^pR)^ i^}<*|, s. 9a ^ 9b«fl 5LAl*V a}<4 ^-o) , 

¥*Q &*\}7} H^--} 7}7)b 3fl€(PR)^r 

<96> o]o^ #-3-nV(p R ) o. ^Aj-^Tg wVu}- H^l^S] *fl\|Jf , ^ €^-(173)4 = 

3l<y #^(175) A>olofl ^^l^- a-y-o. ufl ^ 0 -| ^(cflojEi wfl^Hl ^ 

^^-Cf ^7fl7> 2]- Til £]J1, 7lE|- Jf^S] ^nVO. £ - ^^^c}. rtfl , ^Jf 

^4 ^<HH^ ^ ^3, 3*}^ ¥^111- ¥^ 

1/2 ol§>5. ^ol a}-^^^, ^11- -i-ig, 4,000 A ?A°} ^XA2 ^V— 3) 

<97> o}<2}- ^-o] ( c^ofl 4^ ^E^Bir <^&| 7>^7l- ^ 

91—^ , 5- 9a ^ £ 9b<Hl^^ ^-ol ^(slit)-8: ol-g-^M- 3*} ^Efl^ sfl^^- 
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tt 4i3f *\)^ S^s>7l 4^ ¥*H§T* 7>*l3r wi-nKg. ol-g-s} 

TIM- ^*fl7> ^ £14. 

-gr ^M-Cf ^ ##^* #ZJ ^ $14. °l n fl, ^ *l*>-§- ^1 ^ 2.^ 

<100> o-|ei*> Jf^o] ^nKg. ^l-^-O 71- 7Hr?V ojs^^l ^^-uV^ t=5£^ 

-f-#3°l pfiaf A}-g-<5}a| t}*, ^tfSj-jI ^-^-nVol & 

<ioi> o^, ##nv 5fl^( PR ) ^ §>«.o^ tn-s., ^ gj ^12 ^#(701, 702), ^ 

#(160) ^ *h£^l#(150H cfltb ^* ^1*3 <>H, cflojEi «fl^^-ofl^ c^oIe^ 

M-^^l Jf^l^ ^ 37fl #(150, 160, 701, 702H S.^ *\)7}S\o] ?]) o}e ^<gn]-(l40) 

<102> ^#s]o] oi^ *fli ^ ^12 ^r#(701, 702)* ^]7l^ H <5pf5] 

(160)* Sc^l^t)-. o] 2f^o]l^^ £a1 Aiz^ £ ^ ^ai Aiz^- wj-^-g- S.^- A>-g-§ ^ 

51^, °H ^11 ^ *I12 ^"^#(701, 702)^ ^-^^ 3fl^(PR)^- 7]^ ^Z^-s) 

50-21 



1020030021313 #^ <H*V: 2003/5/10 

*1 S3 *HM *8«fe #4. nem, ?H ^-f ^-##(701, 702)^ 

(PR)JE ^1 ^5]^ S# *HM « ^ °1 ^-f^l^ ^ ^J±<4 

^12 ^-#^(702)ol JBBlM-^ ^o] ^7lx] ^r£^- *Vc}-. 
<103> am?)) ^ f *flv|W- ^ cflolEi tifl^S] ^11 ^ *fl2 ^r#(701, 702)^o] ^-jl 

7 1e} ^! ^ 2 ^.^(701, 7 02)£r 2.^- ZL ^##(160H H 

<104> o^, 7 )E} ^#5} ^j##(160) ^ ZL *}-*f<2} ti]^^ ^^#(150)* *fl^ 

^-^-nV^ W £Al Alz} wj-^^S *H7i*Vtf. o] n||o] 7j-^-nV ^(PR) 

4 ^#(160) *J ^£^1^(150) (^V£^^3|- ^z|- AiEH^o] 7^ &^-)o] ^ 

2fl^i(PR)Jl}. ti>£^#(150)^l ^ ^]^17> 7i<3] ^<|J*V 2^-2.5. ^ *Wcr 

tif^-zi^cf. ofl-i- ^o^, SF 6 ^ HCl^ ^ 7}z\M, SF 6 4 0 2 ^ ^ 

7]s\ -S-^ ^^M-S. ^ «]-■§- ^ #W 3fl€(PR)^ ^£^#(150)^1 cfl 

tV ^Z^oj ^Oj^ ;g 0. ^t^o) tiV£x-ll^(150)2|- ^##(160)^ 

I" W 534 ZL^-Cf *]-C>}-0> ^-4. 

<ios> ol^Tj] <5j.ig ( ##bM ^Ti^H *fl2 ^HtK702H J^eiM-Jl, 714 ^ 

^ ^##(160) ^ ^£^#(150)^1 zl a>}]?-2) TllolH ^^^(140)^] 

^^W. tb^, 31o]Ei wfl-tl^-^ ^1 ^I)HS ^7} ^o>^lrf. ol 

#3H1*1 *KE3l# 3)1^(151, 154, 159)o] ^^cf. 
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<ioe> o]o] cfl^ (ashing)* ^f-*M ^-^(C)^ A}2 ^-#^(702)^ S.#°)} #o> o}^ # 

<107> r}^-, £ 10a ^ 10b<^l £^1*1 «>sf ^-o] ^^-^-^ ^l ^ *fl2 ^-##(701, 702) 

^ =l o}^o) ^^(160)* AlZ}-*}^ ^T^^rf. o| xifl, aiz]-^- « 
(701, 702)4 ^##(160) 5L^H1 tflsH ^^-^S. *1<8^ ^5L 9X°-^, *lll ^ 

^2 ^#(701, 702 HI t^flA^ ^ ^^S., 3 ##(160 HI ai^-o. 
3. W t£ ^7>o] tJ-^ ^ ^2 ^#(701, 702)^1- ;g#^(160)Sl ^z}- 

^«l7} €■ M *HH *^Kr ?M «>^W. °l^r ^d^wl7> a^l & 

* ^ ^* ^71 7} o]$<% n^d\] ^ *V5Lt.]} sflli(l54)3] S^^>7l 

7> ^ &7l nfl&o]cf. ^Al ^ AlzV-g- ^xho> ^ ^7>2] ^ofl^ ^ 

^^1^ *fll ^ ^12 ^#(701, 702)^ ^c^o] ^^^i4 ( ^ai Aiz|s]^ 
(160)£r 71 S] IJ-^H 2.^3. ^^tf. ^i^ (160a) 

160b) ^ *K£*fl 5flEi(i5i a! 151b)* ^ZV^- nfl A>-g-s>^ ^ZV 71*11 £) ^lsL^r CF 4 4 HC1 
3 ^ 7l^iq- CF 4 4 0 2 ^ ^ 71^1-i- # ^ ojo c | i CF4 <4 o 2 S a>-§-^>^ ^oj^ ^ 
sL ^£^1 3flli(154)* tfzJ ^ 

<108> Ol^^l ^ f iA ^^. (173)J 7|. c^ol ^^- (175)ol W-^^^A-j dlolEl Hfl^(171, 

173, 175, 179)4 ^. srj-^-^ 4€(161, 163, 165, 169H1 £^4. 

<i09> cl-§-, £ 13a ^ £ 13b«Hl w>4 ^-oi > o_ 7 i ^ JE3L<5><*) 

^s|(180)* ^*}ZL, ^-£-(501)* 7f7)^ ^>^h(500)# iW. 

<no> ol nfl, fn}A H o] ^ «.«.(5oi)^- ^#^(i81b, 182b, 183b)4 

sisl-Al^ ^71 ^^(i81 a , 182a, 183a) 4 3*>* Q^W) 3m<8 
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HSsfH* 7}*}5m 7) ^SLS. 3 ^3 (181a, 182a, 183a H ^ JjL^bfl 

<lli> 0)9]- 7^o) ^ Jf^-(501)* 7}^ f D }i3t a.Sl^-(180)-i- S. 

11a ^ 5. llb^l M-Ej-yfl ti}<2]- ^-o], iLJrn}- (180)^1 ^^ (181b> 182b> I83b)7> € 
^ £t ##=U 3 ^(181a, 182a, 183a H € ^f^^SLsL ^^cf. 

<ii2> o]o^ t a.i^-(i80)-g- ^#^(181b, 182b, 183b) s}- 3. (181a, 182a, 

183a) -i- ^^^.(x)l3 D >^a) 
<H3> ^^-(180)-gr °1 -fM f|o|i| -fr^-g-o] 4ol^><y 7i-R-## JjL 7 ] 

5. ^S. StLS-M-, °1 ^-r-°11^ l^dSlb, 182b, 183b) ^ ai 

<ii4> cf-g-, £ 6 £ 8^1 q-Ef^ H>^- ^-oi, ^^HHmb, 182b , l83b)» ^ 

=M 5U^r tifl^l^ ^ 2 #^#(252, 752, 792)-g- ^7^1-JL, I TO 5£^r IZ0» 400 

A 500 A ^ JL a>^1 ^zJ-^H sMi ^(190)4 iLS ^(95, 

97) ^ -fj-*] tifl^ nf^(91)« ^^W.(^4 n>^£i) 

<115> o]nfl f ^± ^^-(190), -*f*fl(95, 97) ^ -fM «fl^d ^ ^(91)* IZO 

£)tt ^* ^ 9X^. °1 e] t!: (HN0 3 /(NH4)2Ce(N0 3 )6/H20) ^-°] 
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^ IZ0» #-£<$*\ 200 °C ^^HH 3#*Rr hMM«H, IZO $ 

3*fl a>-§-*>^ S ^ (target )£- ln 2 0 3 ^ ZnO* SL^r^r ?M H>^-aj^ f Z n0^1 
^"fr^ 15-20 at% ^Jo] H>^^-cf. 

<ii6> tb^, ITOM- IZO* ^^*>7l #3 ^lKpre-heating) *3°1M A}-g-*}^ 7]^S^ 

lit *}-§-^l"cr h}^*}^, °l^r ^#^(181b, 182b, 183b)* -§-*fl ^-&|>d ^ 

<117> <^ £ ^2 ^Al^oflA^ ^^B]7> SAl^ofl ol ol<4 

^3 «Vnl- EqJJ^l^Ei 7l#ofl ^£ olcf. oje^ ^ofl ^ 3 ifl^ *fl6 

<118> X| 3 ^Al^ofl rrfs. 6fl^ S a1 tifl^JE^ if^o} Jf-^ol ^ofl^ xi ! 

<ii9> £ 12^- -£ 13^r ^-^3 Xl3 -^HH &*} Qx)^ ^£^14. 

<120> «>3- E^^l^Ei S^W] tfl^H ^cMl^l ^^w. 

<121> ;g<£ 71^(110) 3H1 7>S. « C HK<1S. 7llolH^(121)ol TflolH^i 

(121H1 #713 ^Efls TiHH *i^-(123)°l 7l]olB^(121)3 W W 

^(125)^ 3^ s]S.3^ 3l*H oicf. 

<122> £> ;g<£ 71^(110) ^H^r 7^1^(121)4 U}-^>711 ^^(131)^1 

o] $U, -B-^] ^1^-^1(131)^1 -B-^l ^^-(133a, 133b)4 o]s- ^ ^ 

-fM *}q-(133a, 133b)^- ^^Rr 7>S -fr^l *l^-(133c) ^ °l:£-*Rr ¥ s}-^ 4| 
3. -fi-*l ^(133a, 133b) <?i^^ <g^-f-(133d)7> ^^S)°l ^J^. 
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<123> 7flo]H «fl<d(121, 123, 125) ^ -fM «fl*i(131 ( 133a, 133b, 133c, 133d)£r 

3^*3 s^ol -f^fV Cr £Ett Mo ^ fAS °l-f-<>M^ 1^(211, 231, 251, 
331a, 331b)3f *H >0 1 ^ Al IEtt Ag ^ f-JLS. <>1-M*lfe ^2^(212, 232, 252, 
332a, 332b) ^ $^3<H flu}, ojf wfl*I(121, 123, 125) ^ -fM 

^ afl^U31, 133a, 133b, 133c, 133d)^r €-S-°fl ^sHfe- tir^^o.S. ^^*>^u(. se 
^ 3^ o]^-o. S oicf. 

<i24> ^ojB ^(121, 123, 125) ^ -fM wfl *}(131, 133a, 133b, 133c, 133d) ^1 

<125> TflojE ^°1^-(140) ^ofl^ wl^^ fl-^ ^ ol tiV £ ^^( 151j 

154H ^3<H ^cf. tiV£^]^(151, 154)£r ^ B^fi^l^Ei^ ^*Kr 
Y ^K£3l#( 154)2]- til^Bi^(171) o>£floil <H*l<5Kr ^He-]^-^ ^£^1^(151)^: 
A. 

<126> £-.£*flfKl51, 154)2] ^H^r ^X[o]^ n«g l"£-§-ol JI^-SS. & 

^ n+ ^±.1% fl^ ^l-^^l ^#^(161, 163, 165 H 

^##(161, 163, 165)5. HH^-id d Wl $1*1 «Hr cflolB]^ 
^##(161)^ #^-(173) ^ = efl<?l ^(175) <>}-e]H z|z| 31*1 srRr ;^Jf 

#(163)2}- JE.3l<yjf ^##(165)^-3. oj^c^^ oicf. 

<127> ^^(161, 163, 165) ^ TflolH ^^nv( 140 ) o^}^ c-flolEi Hfl^(171, 

173, 175, 179H $>M<H c-flolEi afl^(171, 173, 175, 179)^ ^Tfi ojo_ 

H 7llolH^(121)^ JuI^H SMl* ^9]^ cflolE^(171), C-11olE^(171)^ o] 
°i ^##(163)^ ^-^H flfe ^ ^(173), ^ ^^-(173)4 § 
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Bl5)<H 9X^ ^(123)<fl-tn*H ^ ^^"(173)^ ^##(165) 

^£(179)£- 3^ 3*3.3 <£*iis\7) s-o) J^s)^ $icf. 

<128> C$7}*], C-nolE^(171)^; 3^3 ^Ol5 ^ 7 j S 57 flo] ^Jf^ 4 7fl3 A>^«- 

3<H °ltt ^^JI o] ufl, ^- ^7lofl if-S]^ 47fl S) A>A1«- ^ 27fl(ol^ »+ 

A>^«-»51- fl-cl-.)^ 7llolH^(121)o11 rfl^H 455L* ^}^JL, 27^1*} 

5} t^J^r 7flo|H*i(12lHl tfl^-o} -45£* *Hd"¥"fe +7>l-5d^- 27fl7> <^^0. 

si M-E^M-ji o]o^^ -a>ai«. 2 7fl7> <g^o.^. M-eH-s^- 3^1, 
^(171)^ 27fll- 7}*}^*} Q*rSLg. ^n^^-S. o}^\^7\ -a>a!«- 27fll . 

7^1^ ^"Tfl^ 4^*Rr 2-°o to l 5^3 ^7lS W}^-^ O. 

3. 33^3. 

<129> 33*1, 7fl3H*](121)3- C]lolEiAi(171)ol JE*]-^ o] 3}-^ ^*H1 

3 S-^O.^. ^^3. 

<130> >H1S -fM ^^-(133a, 133b)£ HH3*i(171)3 ^ ^3 #^3°1 014. 

<131> z\]o]£\ wfl^d(171, 173, 175, 179) 3°^ ^sH?^ -^3 -^7l #^5. 0^0] 

^ *fll J±Jl3(801)3 ^3°1 ftt^. 

<i32> ^fli tiLJrnV( 801) ^ of| i=. 3^ ^.^ ^ ^j] <^ ^^(2301*, 230G, 230B)7l- *g>$3 

o] ^cf. aH^eK230R, 230G, 230B)^ 3133 ^i(171)<Hl 3*}3 sMi 1 

* 33 ?±n %^°\ $xjl 3^3 icfE}. ^7)?$°_3- &3. SE 
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^€£i(230R, 230G, 230B)^ ^l^r^Vfe ^€^(230R, 230G, 230B)7> 3HB]>id(171) 

o)6\]*\ A]S. ^^S)o] oXo]A] C-|lolE^(171) <£&-Qr o}J-Jl o}^ . 

<133> ^Ei(230R, 230G, 230B) $Hfe #3Md -ft- 7] ^-f^*] ^2 iL:iL^(802;H 

Sl^f. *fl2 iLJL^(802):E ^^B](230R, 230G, 230B)^ f^6(| <3]*H 

<134> c^o] ^^-(175) c-HojE^^ ^o] S^sqo^ ^ ^£(179)2] 3H^r *fll 

^ ^12 J±Jl^(801, 802)* ^(175)4 HHe^o] #^-£t(179)-§: A 

A S-^iflfe ^#^(181b, 183b)7> SE, tIMh^o] ^#£\6] oi^ 

#^-g-(179)£] $H^- *U ^ *ll2 ^.^^-(801, 802)4 *W 7\}°]^ ^<*Wl40)* ^-f- 

*H ^ojH^^ #Jf£-(i 7 9)* ^#^(182b)7> 91^-. 

<135> olnfl, ojs. ^^^ (181b( 182b; i83b)^ ^^(181a, 182a, 183a)^r 7]^: ^o\] tfl*> 

^ 305i^H 855. Aj-ol^ ^.n]-^ y}*)^, 7%&*£ ^.^iKprofile)* 7}#t}. 

<136> it, ojs. ^^ (1815) lg2b> i83b)^ ^ 7>^7m 4 0 <m ^ 

€ *r ^^^r 2mm>€0 J Mnl- , 0 . 5mm >15^m ^^-o] ^o] w}54-*l^tf. 

<i37> ^.3g t ^^Ei(230R, 230G, 230B)^r #^-(175) SH^tt *f|7l3<H &<H>*1 H. 

^^(175)* ^#*>fe- ^#^(181b)^ Al ^ A2 iLJL^-(801, 802)^* ^-f-*>ZL 

SXA. 3= 3b, ^ TlMH^ #^g-(125)4 tflo]E^^ #«.^-(i79) 

ofl£ ^^eK230R, 230G, 230B)# ^*>*1 ^cf. 
<138> fV^!, ^12 a.SlB]-(802)£. fl-i 5E^ ^Vs}- J^l ^ W 

^£ sat)-. 
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<139> x| 2 iijrnv( 80 2) $ ofl fe ^^(I81b)l- -g^M #^-(175)21- oio 

^ Sj-i <%<*2) £M n}ej- ^*H1 a] H.<£o_S sj-i ^(190)ol ^^S]^ SI 

<uo> ^ iL5l^-(180) $Hfe ^#^-(182b, 183b)# TlHH-id^) ^£-(125)4 3) 

0 ]*H#3 #^(179)4 91^ ^# 12 ^-^(95, 97)7> oicf. 

^7^, sj-^ ^^-(190) ^ fi2 ^-^(95, 97)^ ITOCindium tin oxide) JEE^r 

IZ0(indium zinc oxide)S. °l-f-<>|7l 9X^. 

<141> ol^l, ^ ^ aAl^ofl tfl*H ^th}. 

<142> -fi-s} ^ JjLig^j. ;g<£ 71^(210)^ °M ^ofl y J"^l^>7l ^tV 1-^ nflB^ 

i(220)7> Ir^j o]]H^^(220)^ $Hfe- I TO SE^r IZ0 ^ 

^1^^ ^7fl^-(271)» 7^^ ^f- ^^(270)^1 *§^£M 81 tf. 

°H ^r^H ^3^(3)-§- X| 3 ^*HH ^3 # 

*N 7]£ sfl^ol o^o^t).. 

<U4> <^fK3H 5L^-£M 5Ufe ^3 £-7Rr s±± ^(190)4 ^^-(270) aH^I 

^1^7> ^l7]-£l^ -#3HH ZL «oH t 7>7> 5>-^- 71^(110)4 ^ 71^(210)^1 nfl*H 

°1 all ^##£r 71^- 5xfl^ <£^6fl ^ Hfl^Sl^ ri ^4^-8r Til oi ( 121 H 
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<145> ole^ ^-^o) 6B>g s.X\ *fli ^HH^o} ol ^ ofl ^^BK230R, 

230G, 230B)7> H^l^Ei 71^1 ^slH-S ^ &X|#o] ^l^ol 

<146> o]e^ <^ S^l mv^- ^lS^ 1 

e|(180)^- ^^*VJ1, ^#^-(181b, 182b, 183b )» ^*Kr *IU iLJL^(801)-i: 

^ 3, ^r, ^^Ei(230R, 230G, 230B)-& ^*Rr ^ , 4M^-8: £i*>o} 

»]2 ^^-(802)* ^*>:n *fl2 ^^-(802)^- ^*>^ ^#^» ^*Rr *3 ^ 
*fl2 iLJ: ^(802)-i- W*}^ ^#5]^ afll iLJL <aK801)# ^*HH ^1 

<147> £. 14^- J£ 15^ ^^9] ^)14 ^A]^]ofl u}-g. o_P^ J£ A] ^V^l o) ^-^£o]cf. 

<148> ^4 ^*HH ^ on^g SA ] wfl^l£^ ^t^o) s.^i^o] ^X\d\] 

ofl 14s. cfl^ &X\ tifl ^1 i£ ^ ^ ^°l7> ^i**^. 

<149> ^4 ^Al^ofl nj-s. ob^ ^l-g- ^ B^l^Ei S^^r *)13 ^Al^ofl \3]-s\. 

<150> $}°}&\#(171, 179), ±i ^(173) ^ Hefl^l ^(175)-g; X^Rr afl^ 

o}eJHl oj<4 ^3 -§-^i& ^##(161, 163, 165, 169H ojcj. 

. 5E, ^^"(173)31- =efl<y ^-^(175) a>o]^ ^^«. 7 > 5£^r 3* ^|sq*> 

JL ti]^^ ^#(151, 154, 159)JE «fl^i4 ^^t!r 2)^-8: 7^^-. 
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<151> *j| 4 ^Alojl^- ^3 ^Al^joll H]*}^ A>^1 AlZ^- ^-^Sr IS) ^6\] O^j-Cc) 

<152> tr}-^ ZL ^12: A]2 ^ &*l^<i) fJ-^H 

*1 -n-71 ^--g: a.3L^(i80)-ir ^*KH, ^^(181b, 182b, 183b) # 

^*Rr *fll IlSti ^*H= ^7} ^7>^ £ 



*i^Rr 3S] aV^H 3, ^r, ^^BK230R, 230G, 230B)# ^*Rr 



^#^(181b, 182b, 183b)«- ^ ^ ^ ^ ^ ^12 iL3L^(802)* ^-f^Rr 

(181b, 182b, 183b )# J§-t>}°$ ^Mxr ^.^^(801)# ^m*}<*| *fl7^Hr ^£.3. 

<153> £ 162]- £ 17^ ^ t^^l 4=. oW^ a A] ^V^l o) ulTgcolc|.. 

<154> ^5 AjAl^o!] n}^ ofl^j S A] tifl^SJE s-^l^o] ^ 

6\] ^ *J\^ ^1 yfl^lS^- t«l ^71- glo £S ^eftlnf. 

<155> ^5 AjAl^ofl u}-^ afl^ ^-^1^ ^3 ^Hofl^ ^12 ^.^^(802)^- ^ 

^ ^ 7^ « 0 V#fr}*l £i=. ^^Ei(230R, 230G, 230B)» *V-§-*Kr 

7>^*V Cf. 

<156> ^ aj-^ofl ^lo]A^ ^1 A] a}] o|] aj-s yVnV H^j^ &a)$-o] ^2 «o Vl ?HH 

#^H3 -?M°Kg- 5L5L*H il JL<3K 180)^1: ^^HKl81b, 182b, 183b)» 

*r Isfflit ^.31^(180)^- ^^*>ji ^#^-(i81b, 182b, 183b)* *g 
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°1 3, ^€^(230R, 230G, 230B)* ^SRr tflXl*l SMcf. 

<157> £ 183)- £. l 9 i=. X|6 ^*HH 4^ cfl^ K x\ ^S.o)v}, 

<158> X| 6 J£X\d\)6\] 14s SAl afl^s^ «vtg^ ^ojj^ x| 2 4l*H 

6f| 14= 6fl>§ S a] #x)o\ tifl^£.sq- ^>o| 7 > &iLJEI5L 

<i59> xl 6 ^HH 4s 6ii 3 K x\ hVp^ H^l^e} 5*1 XI 5 ^HH w]s> 

<160> cfl ©1151*1(171, 179), 31^(173) ^ ^(175)1: if-^Rr dH^i tifl^ 

°>efl°fl ^J^^^S 3 ##(161, 163, 165, 169) ©1 &4 

. a, #^( 173)4 J=X1°J ^^"(175) A>o]^ 5fl^^-7> Sa^r afl^SV 

•31 Hl^^ fl^#(151, 154, 159 )5E. c-Ho]Bl XI ^4 Aj^o.^ ^<H*1 Xl^# 7>^cf. 
<161> XI 6 -M^HItt XI 5 ^*HH «ls><X ^4 is) ^Al^l ^bfl o^H 

XI S€ ^ H^l^ SAl^-a- Aj-g-^- ^o|cf. 

<162> Zl XI 2: w o V ^^r ^12 ^^HHl 4^ ^ H 35*1^1 ^A] ^ ^ XlS y o Vl fHH 



^ -n-71 JES*}^ ti^sV( 180)1- ^^*>J1 ^#^(181b, 182b, 183b)* $^*K 



^-1: iLJ:^ 180)1- ^^*>al ^#^(181b, 182b, 183b)» 

^ ^ £ ^7} ^7fsl #^-§- , £ «#«Hr 35) HV^H 

3, ^r. *»€^(230R, 230G, 230B)# ^*}^r ^^AS tflXl* ^°14. 

<i63> olAj-oflA^ a. ^3 y>^-3i*V 4iA]xil- ^^^^^l 1 ?]:, *fl# 71 # §o> 

^1 ^7-Hr *>7l^ JL^^^Xl 7l7fl^ ^o] ^ cgoJo. 
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°l A o v ^- ^1, ^M^* ^^^1^ ^>31 a) S^o.S. ^*}^ ^ 

tK ^-Hf^-i; TllojE^ofl t}]^Cr| ^31 SE^ U^*! «o V ^S yfl *1 Z}lL3- 
jlf^aZ}- 45£» ol^Tll 5]^ ^Aflo] J^S^Cf. 
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IQtt 1] 

#?1 *Z<& 7}% iflofl tg#£|ol olo^ 7}S- ^ 91tt *\M H3L>&, 

#7l ^ 7}% j?h a^sM #?1 *U ^isxdsj- s^Kn fto_ 

^ ^olf t}a] tiV^-^O.^ M-H^-M-^ 4^0) AHHJf 2}- 7>*1 ^ 

#71 afll #Jl^-E}- #7l »12 #Jl*]°1 3L*}^d\ ^2)f>}±; 3^ ^^o>rf 
2}-^ 

#7l *fll #Jl*], #7"1 *fl2 #31*] 31 #?1 <^^£)^ ^ B^E 

*1^ 

» #7] ARi^fe #71 4°lt SU-^, #71 

^ ^ol7> *g=S>fe ^ofl 4 51- afll A>^«-^- ^2 A>^«-^ T^^ai, #7l ^12 ^IS^d^r 
#71 afll A>^«-ofl o^^H QjajAj ^VoflA-1 OIW ^TlH ^^^^7> #7l ^2 A> 

2] 

#7l *fll ARi^ #7l Tfll ^151^1^1 tflsH ^^^o.s. 45£» ©l-f-ul av 7 ] ^ 2 
ARd^ #71 afll #Jl*H cfl*>c^ ^Jal^o.^. -45.£* °l^-fe ^ H^^l^Ei a^l^ 
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l^T 1 * 3] 

XU^H, 

^7) XU M 5U^ XI 3 ^i^d, ^-71 XI 3 -ilJL^H] sl-o^ o] 

4] 

Xll^Ai, 

^"71 S\-± ^-8r <#7] X|2 ^11^4 €°1 #7l X| 2 -gi^-fr ^gs) 

13 t 1 * 5] 

^ 7l^r, 

A o V 7l 71* ^^S)<^ $10Dj 7fio]H ^jj). ^olEAj o_ ^^|.i=. ^olH 

^7l 711 o}B WflA] $H ^3<X XMH 

^-71 TflojE ^o^nT- fl6 fl ^ ^ £) ^ ol^ «VEXl#, 

A o V 7l «>-£Xl# $W ^£}<X 9X^, ^Hr^ ^"71 A>oln> 

Cf tifl^SM ^^Rr A>^«- HH^, 4>7l C-flol 

E^aJf o^SH ol^ 4^ ^"71 TflclB ^ #^-°lH ^"71 ^^"4 Z|Z^ tfl 

^"71 CflolE] HflA} ^ofl ^! a.s'nV j 
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^ lf#i, #7] A}^*-^ ^ ^o] 7 > w o >%Ml ^1 A>^Jf <2}- 7^2 

Tjl^ ^^^V #7l ^12 AV^^-cHl *)*>a} o^Uj^ £ OJ- wVnV 

6] 

#7l Cflo]E^^ 7^11 7])o]^j^ 45^ # °1^-JL, #7l ^2 ^RI^ 

7] 

#71 TflolH^ M-^>7ll oli=. £=l# ^ ^-71 ^1 ^ 
8] 

#7l *fll 11^^ -^71 Ol =Lol7l ^ ^ B€*l^ 
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9] 

#7i xii ai^ ##^°i oi^- ^ ^ 3<y ^ H^fl 

^e| 5*1 
10] 

[^T 1 * 11] 
*iiioimh, 

^"71 ^E^ #7] C-HolE^oll ^S\o] &± <£-$r Uf2> ±T*A 

[33 T 1 * 12] 

#7l ^E^ #7] 5L$)9l ^ $HH 5U-2>| #7l s?-4i ^^fr #71 

Aj^Ei7> ^71^ <^«3f #71 2)11 iLJrnKg. -f-^c^ # 7 | ^ 

13] 

*Hl2lMH, 
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#7] #7j afll 11^ ^>7l 4\*£B\7\ Z\]7]& 

^ B€*l^ 
14] 

*fllO%MH , 

A oM ^ ^4 o)^o]^ o}0_i^ ^olB^l ^ ^-7] OH^A} 

^ z}-z> ^<5-Kr ^]1 ^ *)12 ^ iL3: Jf*l]# iE^Hfr ^ H^^l^B] 5. 

15] 

^]10^H]^1 , 
[$^8" 16] 

#71 ^± #7] afil ^ *fl2 iLJLBbg- ^f-S}£- ^#^» -S-*}<*1 ^-71 2=31 

91 31^4 ^oM ^"71 7m igofl tfl*H 302E<>lH 

17] 

*lll5^HH , 
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^7} &± ^7} afli ^ A]2 *«H <#7l ^.efl 

18] 
19] 

#7] m 7}& flofl tg^sH ol^ ^1 

A oM »]1 71^ ^1^1 Si^-H *fll A]^^^" S^>J1 

^7) X\M ^S.^ A}2 ^IJl^H J57^>c^ ^5]^ s\-^ <^^n>cf ^^3£]<H 

SUfe 3^ 

A o V 7l *fll *1^, *112 *1Jl*I ^ ^-71 5}-^ ^ H^fl 

*U 71^-4 tfl^>Jl olir *fl2 *|<£ 71^-, 

-8-71 *H2 71^ $H tg^SH ol^ ^ 
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-#7} X]l 71^:4 #7} Xl2 7l^r ^<X-£ <a}<MI 9Xtt 5= 

A o V 7l XI 1 ^7} X]2 7}# A}o]c]) ^°j5L]<>| ofl^# 

3. &%r£\v\, ^7} 27fl^ tl^tb A o V 7l XI 2 a}a}^-<4 

20] 

^O] AV 7 1 XI 1 g X12 71^1 t|]*H T^!-S tifl^5l<H ^ S>1 

21] 

x]i9*<MH , 
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